Secondhand smoke (SHS) has been well established as one of risk factor for many diseases. Although exposure to SHS has been associated with various medical conditions, the evidence on the effect of it on healthrelated quality of life (HRQoL) is still limited. Therefore, the objective of this study is to examine the association between SHS with HRQoL. Terms and keywords relevant to secondhand smoking behaviors and HRQoL were used in a search of the electronic database. Three electronic databases (PubMed, Science Direct, Cochrane Database of Systematic Reviews) and Google Scholar were used. Searches were limited to English language, included papers: a) had clearly defined measures of SHS exposure and b) had clearly defined measures of outcome variables related to HRQoL. A total of 42 studies were initially retrieved and reviewed. After further review of references from the retrieved studies, 8 studies were finally selected that met all eligibility criteria. The reviewed studies consisted of three cross-sectional study analyses, two cohort studies, one longitudinal analysis and one study using bivariable and multivariable analysis. Those findings consisted of varied number of population and conducted from different countries. Exposure to SHS was associated with generally lower HRQoL, suggesting that detrimental effects of SHS exposure on HRQoL are not limited to patients with diseases (chronic disease, COPD, or heart failure) but also in healthy never smoking children and adult, both in man and woman. Our review study showed that SHS exposure towards healthy or people with disease, children, adult, both in man and woman were associated with decreased HRQoL. It can provide new evidence for stronger smoke-free policies on public places and promoting smoke-free homes.
INTRODUCTION
In the world, more than 0.6 million premature deaths and 10.9 million disability adjusted life years (DALYs) occur due to non-smokers who becoming secondhand smokers. 1 According to global burden of disease (GBD) calculation, secondhand smoking contributed 9,316,121 DALYs globally in 2013. 2 Secondhand tobacco smoke exposure remains a global health problem with 40% of children and 34% of non-smoking adults exposed and resulting in 603,000 attributable deaths from ischemic heart and other cardiovascular diseases, respiratory disorders, asthma and lung cancer. 3 SHS exposure also known as risk factor of various diseases such as coronary heart disease, stroke in adults and infant death syndrome in infants and children. 1 Many diseases related to SHS may cause by there are 4000 harmful chemical compounds contained in the heterogeneous aerosol generated by burning tobacco, including nicotine, tar, cyanide, benzene, cadmium, methanol, ammonia and arsenic. 2 The amount of those harmful substances in the body of secondhand smokers is greater than active smokers, because the toxins inhaled through the breath are not filtered; make them more susceptible to health problems compared to active smokers. [2] [3] Those conditions significantly can increase and related with low tobacco control measures and the high smoking prevalence especially in the developing countries. SHS exposure is still common in many places and varied in locations. Although the exposure to SHS is very high from public places, the duration of the exposure is not proportional to the time at home or workplace where people often spend most of their time. 4 Furthermore, although the prevalence rate of smoking among women is relatively low, women and children still have health risks as secondhand smokers due to men smoking at home or elsewhere. 5 As there is no any safe level of SHS exposure, health-related quality of life (HRQoL) is an important health outcome for evaluating the implementation of policies and predicting morbidity and mortality due to secondhand smoking behavior. HRQoL is a comprehensive measurement of physical, social and mental functions 6 and has been used to estimate the impact of chronic disease, identify health disparities in population and inform policies and patient management 1 . Decreased HRQoL is known to be associated with increased risk of death, hospitalization and increased health care costs at the population level. 7 The decreased HRQoL in current active smokers has been widely investigated, but only limited data are available on the effects of people who get SHS exposure on HRQoL. Given this background, the aim of this study was to evaluate the association between SHS with HRQoL in the general population worldwide using data obtained from systematic review. The review will be conduct to see the association between SHS and HRQoL in term of mental health, psychological distress and its correlation to the severity of some diseases.
MATERIALS AND METHODS
This research is a systematic review to find out the association of SHS with HRQoL of several related studies. There were 3 main steps to gain the data; first we identify and select related research about our topic. Second, we assess the retrieved research that met all eligibility criteria. Then third, we made the review and data extraction for each study.
Study identification
Three electronic databases (PubMed, Science Direct, Cochrane Database of Systematic Reviews) and Google Scholar were initially searched in March 2018. We performed a literature search for published articles in the English language that reported on the relationship between SHS exposures and used specific health quality of life measurements prior to recent years (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) . Key terms used for the search were as follows: secondhand smoke OR secondhand smoking OR passive smoker OR environmental tobacco smoke AND health quality of life OR quality of life. Only studies that had clearly defined measures of SHS exposure and of the main outcome variables of interest were included.
Study Quality Assessment
A total of 42 studies were initially retrieved and reviewed. After further review of references from the retrieved studies (due to full-text cannot be accessed by Universitas Gadjah Mada database, English language of the full-text were not available, non-related quality of life instruments of the studies and duplicate topic of the articles), only 8 studies were finally selected that met all eligibility criteria. The PRISMA diagram of retrieved studies is shown in Figure 1 below. Meta-analytic techniques could not be adequately performed because of the heterogeneity in the definitions of measures and designs across studies. However, to facilitate our analysis and discussion, we have grouped the results of the review to examine the associations between secondhand smokers and HRQoL in healthy persons and persons with diseases.
Data extraction
Data were independently extracted by two independent researchers. Data extraction form included details of study, research sample, countries, SHS measurements, quality of life instruments and the result of each study. Non-agreement on the extracted data was resolved by discussion among the authors.
RESULTS

Description of the study
The retrieved studies consisted of three cross-sectional study analyses, two cohort studies, one longitudinal analysis and one study using bivariable and multivariable analysis. Those findings consisted of varied number of population and all conducted from different countries (Switzerland, San Fransisco, South Korea, China, Korea, Thailand, USA and California). With regard to measurement of SHS exposure, six of the studies assessed SHS exposure gained in the home, public place and/or restaurants/bars; one study particularly from workplace for wageworkers; and one study particularly from home for household. The primary predictor for exposure to SHS for all studies was asked by interview. Subjects were considered to have been exposed to SHS if they answered "yes" to the question like "have you been exposed to secondhand smoke by any chance?" Only one study measured secondhand smoking status through biological means (i.e., urinary cotinine level), with a high-sensitivity assay for urinary cotinine level as the parameter. Meanwhile, the frequency of SHS was quantified differently by each study. Most studies assessed SHS frequency through the number of hours per day exposed, while others assessed for the total hours of secondhand smoke per week. All studies defined the subjects of the research were non-smokers. Three studies examined the association between SHS and HRQoL using 36-Item Short Form Health Survey (SF-36) with 8 domains (physical functioning, role physical, bodily pain, general health, vitality, social functioning, emotional and mental health) as QoL instruments. One study used WHO-Five Well-Being Index. Other studies used SF -8, SF -12 and one study which see the association of SHS in COPD patients was using Airways Questionnaire 20-R to assess the severity and quality of life. Five studies were conducted to see the association between SHS and HRQoL in healthy people, meanwhile three studies were show the association in people with diseases which are heart failure, chronic disease and COPD.
Secondhand smoke and HRQoL
The summary of eight studies that discuss about the association between SHS with HRQoL used in this systematic review is in Table 1 . The study of Bridevaux et al. 6 show the high SHS exposure has a greater reduction in HRQoL. Exposed men had lower scores for the role physical domain and a trend toward lower scores in other domains. When comparing the unexposed group with the groups exposed <2h/day and >2h/day, exposure to a longer duration of SHS was significantly associated with lower scores on the EQ-5D index and the EQ-VAS. 7 Meanwhile from the place of SHS exposure, those exposed to SHS in outdoor public places had lower scores on most SF-12 domains for physical and mental. SHS exposure in one's home and workplace was associated with lower scores on role physical, body pain and role emotional. SHS exposure in friends' homes was additionally associated with lower social functioning and mental health scores. 1 Besides that, in women, exposure to SHS at home was associated with a stronger negative effect on HRQoL than at work and in public spaces. 6 The presence of an adult smoker and increasing number of smokers in the home are both negatively associated with MCS and PCS scores in bivariable analyses for maternal health. Moreover, the previously unrecognized child health risk: living with smokers is independently associated with worse physical and mental health among nonsmoker mother at home. 8 Poor -psychological wellbeing was also significantly higher for SHS exposure group compared to non-exposure group during work times for wageworkers in Korea. 9 In people with disease study, self-reported SHS exposure is associated with greater chance of COPD exacerbation resulting in emergency health care utilization, including poorer physical health status, HRQoL and exercise capacity. 10 The well-being amongst passive smokers of patients with chronic diseases was apparent even after nearly a decade of follow-up. 11 Other study also report that exposure to SHS in people with heart failure was associated with generally lower HRQoL scores in univariate analysis, with statistically and clinically significant reductions in 3 subscale scores: role physical, emotional well-being and role emotional.
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DISCUSSION
The systematic review from this study showed SHS exposure was significantly associated with poorer scores on almost all domains of HRQoL, especially in physical and mental components. The negative effects of SHS exposure on physical health in never smokers are unwell-known. Studies that examined the association between SHS exposure and physical functioning were mostly restricted to patient samples with inconclusive findings. 1 Meanwhile, the pathways by which SHS is linked to poor mental health are not sufficiently understood and likely vary. 13 The relationship between Continued... SHS exposure and mental function is biologically plausible because nicotine is known to affect psycho physiological pathways that are relevant to mental health such as the dopaminergic system, 1 adrenocortical function and activation of neuroimmunological pathways that have been linked to depression.
14 Secondhand smoking has similar physiological effects as firsthand smoking, such as a decrease in hormones and neurotransmitters, thus increasing the risk of depression and suicide. 15 Consequently, nicotine imposes genetic effects on dopamine regulation which are likely to affect depression or anxiety. 9 Therefore, a multifaceted approach such as institutional measures for prevention of secondhand smoking and improvement of recognition conversion is needed in order to protect the mental health of adolescents. [15] [16] In people with disease, previous epidemiologic studies have shown an association between the risk of having a diagnosis of respiratory related diseases such as asthma and COPD and SHS exposure. 10, 17 Lung function of patients with asthma was worse when exposed to SHS.
6,17 SHS exposure is widespread, contains potent respiratory irritants makes SHS is perceived as a potentially important aggravating factor for adults with respiratory disease. Reflecting this view, national asthma guidelines recommend that people with asthma avoid SHS exposure. 10 In cardiovascular disease, exposure to SHS in humans has been associated with increased white blood cell counts, C-reactive protein, homocysteine, fibrinogen and low density lipoprotein cholesterol levels, all suggesting a generalized increase in inflammatory markers. Inflammation may also play an important role in heart failure outcomes. 12 Physicians should advice patients with heart failure and their families to avoid exposure to SHS. Moreover, the implementation of smoke-free legislations was related to reductions in acute coronary event hospitalizations in most populations evaluated and it's reinforce the urgent need to enact and enforce smoke-free legislations that protect all citizens. 18 SHS has also been already shown to have numerous health consequences to exposed children and woman adults, yet it continues to be a significant problem in the United States. The results of the present study involving a nationally representative US sample demonstrate impaired mental and physical health of non-smoking mothers who live with smokers. 8 Another study also reported a significant association between SHS exposure and depression among never-smoking Korean women and observed that regular SHS exposure might have a higher risk for depression than occasional exposure. 19 As HRQoL is a comprehensive measurement of physical, social and mental functions 6 there were also a study reported SHS exposure influence in term of social function. Negative association between SHS at home and family well-being observed in Wang et al. 20 study, it suggests that family smoking and SHS exposure were linked to poor family well-being, which indicated the adverse effects of SHS on the individual have been expanded to family as a whole. Finally, from all studies we found people who get SHS exposure were significantly associated with lower HRQoL value, even in healthy or for people with diseases. Several limitations need to be considered in interpreting the findings of this review. First, the variability in secondhand measures and health quality outcome measures reported in each study precluded the possibility of meta-analytic procedures in summarizing the studies. Among the studies, the majority relied on self-report measures and only one study used biomarkers of SHS. As such, we lack the ability to distinguish between the effects of psychosocial aspects of SHS as compared to more biological aspects. Third, differences in the studies may have been affected by unaccounted differences in countries, population groups, policy environments and variable measured. Future studies with randomized controlled designs or fixed effect modeling for longitudinal studies can provide more robust predictions regarding the effect of secondhand smoking on health quality of life.
CONCLUSION
Exposure to SHS was associated with generally lower HRQoL, suggesting that detrimental effects of SHS exposure on HRQoL were not limited to people with diseases (chronic disease, COPD, or heart failure) but also in healthy never smoking children and adult, both in man and woman. Therefore, it can provide new evidence for encouraged to put in stronger smoke-free policies on public places and promoting smoke-free homes, 21 as the World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC) recommends comprehensive smoke-free policies to protect people from secondhand smoke.
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